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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a heat treatment system which can ensure a 
high throughput while reducing the size and in which uniform heat treatment 
can be carried out while suppression corrosion at the metallic part. 

SOLUTION: A quartz container 2 is set in a metallic chamber 1 having a 
carry in/out port 11 in the side face and a mounting part 24 is provided on 
the bottom in the quartz container 2 while a processing gas supply section 
5 is disposed movably up and down on the upper side thereof. Side wall 
parts 51a, b are provided at the circumferential fringe part of the 
processing gas supply section 5 to surround the processing atmosphere 
between the mounting part 24 and the side wall parts at the time of heat 
treatment. At first, the processing gas supply section 5 is located at a 
first height and a wafer W is mounted on the mounting part 24 and then the 
processing gas supply section 5 is lowered down to a second height before 
heat treatment is started. Since a small processing chamber is formed 
between the processing gas supply section 5 and the mounting part 24 at the 
time of heat treatment, the time for replacing the processing gas is 
shortened and the throughput is enhanced. 
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1f^b(DmM3r>(DV->Z 1 Z 3 3 

*&if5 5c ti. *^±gp^r^omi<7:)^/- 

>Z1. I^2(DV^->Z2. m3(DV-:^Z3(cmm^ 

[0036] cn6«*&W5 5 a-5 5 ^ 1 CD« 

*&©5 5 a;^^^l^3<0«*&©5 5 c ^ rJ[HCC;^'X^M;&^ 
^i'^^j:<^j:'5.J:5Cca;S^^i-C*jO. c^bt:^3CDR« 40 
5 cCC|B^5n;^c:^';=^«*&?L5 2 b;)^6«$&$n-&;^X 
F*9:^ffliJCCfi^-r6:^^ttit&?L5 2 b <i: 0 4>^1':^ 
Mcc(4^-r^;^7;^gti^?L5 2 b<Dyjt^c}^rj:<, rj:^j:^{c 

[0037] S/cBUiB^P^tt5 4 b<Dl^g5CC«. 5^3:^' 
:;?.et*&Si55CDII3Si>*®4cDy->Z 3. Z4tC5fe^gC 

C<D/^•-t^;^';^^lr5 6CCC^, ^ >>'U ±aT®<i: 
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[0038 ] mi^m 1 SC/^2 ©(IiMa55 la. 51b 

cc^d:. TffiflW51iil^tfigC2 1 <D±ffiJ: 0 ^>^r;:?^CCT:& 

mmUb 1 b;55Sng|;^'X«$ggp5t|Sggp2 4<hCDPBl 

mtcCtihWmU5 la. 5 1 b«. 
gB5^5m)ie^lOig$fiSCc^-2><h#tc{i. T^mf)^^ 
C:fS[LP4 10'^xyN§t:tSOt4g<i;0^>±:^fJCc{ftg 

[0039] :E^S^2 2rt(C{J. ^y:eiSP2 1 ^fflt^ 

J: ^ ^cTS3:)55iess2 cDjsajcciaa-r ^Rfst^comsfe 

mLa4 n^cnjz^r^tiLmiCcmamAsmm^Hxi.^ 
€>o ^tcm^^mmtf::^m^bf)^m2(D^^iiLm(^c^ 
^t^(^at. miRi^m2<mmii^5 1 a, sibora 

la. 51b t^^m.mm^^Ar 2 i)myji^<^mtj:K>^ 

[0 04 0] ^/c5^i^>>'ni^(Di£a5tCtJ. tE^#2CD 
^ffl'M^c±T2 ^J: 0 >:c^*JLS:^';^fflcDgfm^4 4 

c:r6nsi^^. :B^ns2mmp^mi^cj<-'^ij:Km 
(Dm^4 bi)^miif^tixi.^^. cn^nmM4 A. 4 

mi^4 6 i^/7XfflCOgfMg4 7 iT^^^^g^MD^ 

/TL/rgi^^nrfco. cti6gfm^4 6. 4 7 coffee 

[004 1 ] |iriBgF^^4 4.45 (^[t^ -t- >>'^' 1 \^<D 
^iAO:rci?)CDgfm4 4a. 4 5 a tir*5D . 

^^mm2<D§m(Drmf^mt. ^-^>/^'l <b5^?ss 
m?L2 bm^fS,^rtxi.^^^ ccxmnmmtf:^m^^ 

5. ^KllW4 2. gpa^4 4. 4 5^<D5l5Sfl 
2 F^gptcfig-r ^SPWfSe^ilx «:5^^ ci: ^ mf&^tiX C > 

7K^S^ffll^/cg?fl:iS[^S^tf-:>/c8^tC^-r>>'^'lCD 

[0042] jeSc^r±acDi$^t^gcDf^fflK:ocirittH^ 
-r^o 9c-rm4 (a) OCtS-TJiOCC. «fifl:^';^et*&gB5 

^mi<DM^&mi^x±m$it. miRam2<omms^ 

5 1a. 5 1 b^ffiAtfJD 1 1 (m&^m^tt4 2<om 
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C0043] :^XC^-C04 (b) (C^^f<i:^CC. JSAttin 

1 1 -i/i? 1 2r&iD. ^t- >>'^'lrt-ctii!^:S:^';^ 
«$&g|i5^^2 0BJ5{4g5-CTK^-l±r. 
2CDiI(Mgi55 1a. 5 1 bCC J; OmSfeKHaMvf 4 2 (Di^ 

2 4 <h-cH^/ctt®r^scDg^^tA^^ffi^^f ^ « lo 

2 5 (Dmm.^& 2 6 Ollltf^.CC J: 0 T:^{IiJ;0^ 6 ttl^^T ^ 

tftcc, »ni^^3 2cDiii*^6cj:o±:^TO^6Jjn^-r5 
S*-c»n?^-r^o ^L/rgf^§4 6. 47^/M.r^i' 

[0 04 5] ccrox7^wcDf(Jn•^xr; y^ES±-r 
i^agmji^e 0 0 "ais^r— s^tsJtjDl^L. ^xt^r- 
(fOtt. m^ittmb (a) tc^-rj:^;c. s^l^ci^jjp?^ 

353 2i»ni^^K2 6^^tcc^tC^>t^1g&CL.r4D< <b 
[0 04 6 ] :Xt^T*^5 (b) tCiR-Tcfc^CC, ^jpSPt* 

^©2 6(Dfil^lS7:l3r:7x/^wcc§lJ^•r^cfcotcur. u 

1 0 0 0'Cfi^^r^S$-ti-€>. CCOP^MAtftgg 
[0047] CCr^-f >>'^'lrt(D^S^la:^;?^<!:>'^•->>;^ 

4 7(Dnmccj:^Tyom(rcmirm^uLxi><^ ep-^s so 



1 1 -54496 

16 

y->Z l-Z3ec#ti|fc&$ti/c«ILa;^7;=<(i_bg5^P^*ffi; 
tT^. ?6Ccffit»L/j:^5^:tfxetJ&?L5 2 b^/M.rO 

x/^w^atc^^t:f-c«*&5^l^o ^L/rgt^m4 4(11] 

4a^/^UTgf^4 4^^StliX^. gtMlf4 6^cfcO 
[0048] —yjJ^-i^ij::^iitJ^-i^tfxm^'B5e ic 

^ 1 ±11 £:E55§S 2 ±ffi i (DPi 4>«i& ^ n 

^tcmi^t^2 3tmmM2 2(Dmi^'^hi>^i'>^^i 

it&gB5c7):/->Z3:^>6;^'X«J&?L5 2 b*/rLrffi*& 
S /c^ ^• - 5;^ (i:tSg3P 2 4 (Dmm^J: 0 JI^^Mfc [&j 
C:trS6^T?^^. V^->Z 4?&^6;^';^etjiA^5 2 a^/h 
urfltJ^3t^/c>^^*-i^:^'>^(3:m^£IK^iigp«4 2(Di^:^fflJ 

[0 04 9] $/c^i'>>'M i:&35^S2 <LCDPHlK:#tJg 

tT< iittC. #^$fi54a. 5 4 b<D[510COi:>"r:6^:^d:Eg 
r^2 a^/rUr^-t-^/n F^^cAOjA^. :m?lSEiiigm 
4 2 m^f!i)(D^^^T:^fflij(cS£nrtf< o c ^ ^ 

4 4 a^/M.rgmg4 4CCiSniA^. ^ 0 <Z>a5^>ti9P 
^?L4 5 a ^/M.rgp^4 5 ^CfiE£niA^-C^^ gf^g 
46. 4 70cJ:Dgfm5ti^o ^/c^t- >>'^' 1 <b:E^^ 

S2<hcora^S£n'5^^*->^:^'x{im?L2 b^/rurp 

^4 5^cAf?ii^. 9Fm^4 7(Cj:0gfa5n^, 
[0 050 ] C<5DJ:5tc^i'>>'<mt?(i. miSO'H 
2(DfiiJ|ga55 la. 5 1b i^iSKfflgm4 2 cbT^^iSjt:^ 

^HIJtc>'^•->?:^'XCDgfml?4 7 7:)ia5tOftt:f5nTC^^<D 
X\ m2<D{Sm^b 1 bCDrtfW?:»5^JiS:^*XOjlSfe^i|S{<b 
:^cCO. lllSCX^2COfiiJMgP5 1 a. 5 1 b i^iifiEilj 
Sm 4 2 vmf& ^titcMtj: 0 ^^lSLU^(D9\-m^^^< - 

[0 05 1 ] tfcm^<0^^^c. i!mii:^t^^-'Jtj:^, 

<D^^(om^wmtmt^mu^^5^xwm^tixisK^ . 

<C^o CCD/ci?>«iie;^';^7;>^5^SS2(0St:f2gt^P4 1 
-S. ?^j:fc^3CDy"->Z3t^tJSQ:a;^7>C<!:>'N-->^:tfX<!: 

;:i^«t&3n-2>7:is. c(D^y->z3«'5xyAwc[)m^i^ 

[0 05 2] CC'C4fiS^'>^«t&gI55-Cti. fEaiO<t'5 
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^ ^ ;t 5 C i C c J: 0 ? T ^ <i: ^ L r i: I > o 
[0 053] CCDJ: ^tc;$:||SSc7>fl5Sgr«. Jnl^gP3 2 

gP2 1. «im:^';^#tJ&gpo^3<r>RS5c. :§^2(D(!rj|l 20 

mtz9m^x\ct^s.j\^a:>mmuti^m2o:>mm,^b i b 
—tu^cDx. m\^^—\icomi^mMm^n c ti)^x 

[0 05 5] ^6^^/c^J1^0^i'>/^'lrtgP^CS^ 

^2^^:c:^r^•^'>/^'lcDf^®^5^'C^c^ ^i-> 

SgB2 4K:'^x>'NW^«}$$-t±r^:^e>, iEiia:^';^etJ&gB 
5 ^ 2 cDia 5 as ^ r ±^ $ -t^-r aMa^?f ^ J: ^ cc 

[0 057] «ii>r*^0^(^ffec^j|]te<D?f5®,(coc>r@ 
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9E:'rmms{^sf)mms&(^mf&$tiXi.^^ctx^^. 
WiMEmMSR6^t:G^(cj:^mf&^tixi.^x. m^m^m 
i2i>m-mm6 0(Dms\iifcm^^^^^tix:h^. fst^asp 

2 1 (DifflcfcO «>;^^c^*¥J5:*ggffi6 1 

ffie icotsg-&2o±SJ:0 4>^i^::^<D(isr'®ttLrT 

[0 05 8 ] Htif2;^/7- hgP6 2«. mggP 6 ;0^''tga!-r 

352 Hilffi^I5fig^n/cP^4 4CD±Dicfc 0 4>^-r*^ 
(•c±:^WcGgL. ga-r'Sm2(Dig5(4Stc^^i^ 
-ecDTSffliW^fgittdhSP2 1 (D±fflJ: 0 4>T^rffliJ^ 

x>'AW^t3t&i*¥tc^}t-r-5/c*cD^*a6 1 a?S>^g:t:t6 

[0059] mrie^^ifte o ^tmtK€j^2 i cDfgit*;(*2 

+ 1 cDT^^fiJ-c^^ts^e 4 iH^L^cCC^ 
m^mnt^cmm^tixi^^. ^tcmmme otmmw 

%ytf::^f)mit^^ri^X'?(rCrj:'oX^>^. 

[0 0 6 0 ] c(Digga56{i. ^t'>>'^'lrt<b^g^^i(D 

iiS. MAWPi lO'^;xv^st:f^gu^igr^^^lcD 
(Dm^iiLm^xm^{tl Omm/^J?- 1 0 Omm/"f$(D 

mAx±m^^^<i:^('cmf&^tixi.>^. 

[0 06 1 ] tfc^m^mmxict. mM^'::<^^7 

{trnm^s 2<btScggf56<bcDr^tc@^L.r^tte>nrt^ 

^cr)3tfecr):S35ii<DPq«7 a. 7 b, 7 c ^BuiatSSE 

7 a - 7 c (DM^a5^T:^fflJCCittJ>'^5^COfIiJit 

[0 06 2] C ^Lr«iiS;^';^mt&a57c7)rta5CCtJ±gp 

EiligIJt^7 2i^J::^±m(DmM(DmBtmm(^'iSLl5mc 

S7a. 7b^(3:. S^- >Z 1 --Z 3CC^^ 

?L7 3 a . 7 3b :^^?fM5 0 . MiefWS5l57 1 

T4Sgp?:>^fattdhgi52 1 mmi^mf&^tifcnmm4 a(d± 
mmm^ciiLm:fhj:^(^^f&^tixi.^hti^ic. mx 
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[0 06 3] C(OmmfJ:^{^^^7Jct. yp^iy^lA 

fflccT ^ 1 <D±mc^^ rmctmxwL o 6 

ft 3 3 CD^f^HSP^CD^ + 1 ±g*a ^ ct ^ tcg!l:f 

[0064] mt^-^t^mil 4 C0F*9gB(CJiMS:^'X§tJ& 
^7<DmiE3r>(OV-l^Z l-^Z 3 CCSii-T ^ 3 
S*''Xflt$&^7 5a'-75 c;&^a:Ct6nr4oO (^ii;^ 

^^';^#t^l&?L7 3b^^^e^*&$n^);^7xS£a^i. i^^^M 

tC{ig-r^;^7X#tJ&?L7 3 b J:f3 4>51':^(I'JCC{4g-r-S;?7 

[ 0 0 6 5 ] ^ f >>'n rt-c5jfiit^agp2 1 (ormm^^ 

^a^cfc^CC. 5^SCDJg§Pgl5«6 5 755®ffiSP2 1 a± 

tcs:C:f6nri>^. 3J/cias:^'x^gp7(D>'^>>^gl5 

7 4^DTSPffltC«q5^^^c^>'^*-t>;^/X^7 emm^tl 
7;&^gSS$^a'CC^-^. 

[0 0 6 6 ] 5 6K:^-t'>>'n F^CCti. ^■^y^'^KDm 

^lRO'^2<DllgP6 6. 6 7;C>5m^Ce:^^cr)rBlPS^g^ 
^^xm^^nxi.^:^^ Cti6Ma56 6. 6 7«CT^^*— 30 

ij::^m7 e(DiS.mu:m^^tiXi.>x. ^^yy^KDmx 

ma 1 1 ^>ttjs-r6i4scc':?x/N(DSc:t?gon6 6 a. 

6 7 8if)mf&^tlXl.>^. 

[0 06 7 ] CyLX^^ZyJ^KDfpCCU^ Mf^M3 2 
7, >^^•-i/:^'X^7 6. «iS:^'X«J&a57 i J; 0 

[0068 1 t fcJgSUaHvt 6 5 F*9MOMa56 7 O 40 

F^:^fliJr^-or. Mii:^;^PjJ&Si5 7<D{iij|tai7 icd^:;? 
(SJcc55^K(DRltfft6 8^^ig:ct6nrc^^o ccDRgjf* 

xmni icc^tift^-r^am^^mas^esam^fSL^tix 

[0 06 9 ] H9i2>'^*->^^';^^7 6CC«. ^-^'>/^M<7> 

mmsTtcor^. m2(om^6 7(D\^yom(D^mic^^ so 
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htlX^^. ^IRO'^2 ©11356 6. 6 7. P^mt^G 
ty/cJ6cogF^?L6 6 b. 6 7 b. 6 8 bf)^^^mfSl^ri 

[0070] c(D^'>rj:mimm:x{t. 9crm8 (a) 

mx. iy^y^lZ^m^. ^^>^^l<D9\^Uif)^f!>^:r- 
>'^W^. JgAmni 1. miStXM2<DSSl56 6. 6 7 
(D^C^tSLOe 6 a. 6 7 a. Rlgf»6 8 <Dg3Pai6 8 
a. fgi®g|57 l<DPgpg|57 1 a^/rLrS8AL. tSMSP 

6 03^6 1 a±ccisg-r^c ccD^tMSpetsig^a 
rifc^:^^^'^mM(ou&^^0i^^te o o'ceettcfe-sj: 
^tc. siQS2 5 <tflni^a5 3 2 <bfcj:o^MgSfjai$n-c 

[0 07 1 ] :xt^-c^8 (b) cc^-rjr^cc. mxma 
I i^^>-^ izxmo. 9'^>^^i\^x\i^nms^e 

^m2<D^^&mi^xm^ictl Omm/#'-l 0 0 mm 

y^(mmx±n^'^^. ^Lxc<om2(D-ls^i^lmx 

^x^aW^^SP^Z 5 <hma53 2 <biCj: 0 5Q;SSSM 

x.t3:i 0 0 o"c^-c^sL/d^. mmtf ::^m^itt Hc i 

:^tf- hase 2(cJ:J)ffliJ||gP7 1 (DP§PgP7 1 

m^. ^:r.j^v^^mmtf>^mi^i\^7 tns^B ^xmA. 
tcv^mxm^comimm^n'?. 

[0 07 2 ] CCr^-f >>'^'lrt'CtS. JSfi 
ii;^7X«*&gP7CDSV->Z 1 ^Z3^^f^i7:^mi§K7 
3b^ftLX^:r,j^WmmCC\^ifxmi^^n^o "tLX 

fiiMgP7 1 t:^i7- hMB 2 tomcomm^m-^xum 
Sfm^4 4^/rurgfm^4 6cc<togfm^neo -y^ 

/^-iJ'tj:^lct. ^^-t>ij:7.^7 6;!^>6^-f »<1 ffliMi 

mi(Dm.U8 8 t<Dm. m\<DmMG^^m2<Dm.UG 
7<bcDr^. m2(om^G7(op^^m^^^^i^^tx. m 
mM4 5tcf^orT:5PRS£nrii#. gfm^4 5^/r 
u-caFaw4 7^^o0fm$n^o 

[0 07 3] ccD/ci^^i'V^^ 1 rtr&i. B5iaWlggP7 

1 <i:l|lSJ>'m2CDltSU6 6. 6 7. Rjgft6 8<hr« 

[0074] * /c?^.«ni|B5CCtgagP 6 7:^^13 2 CDiffi $ (as 
^t?±^Lt:4>, iS^aJ6Cca:lte>ta/c>^;^- hai6 2 
CCJ:0. gJt^aa52 lco{|i]M«Jigp>&^t)ti/iitt.@<b3^j: 



C12) 

21 

[0 07 5] C(OJ^'yf^:^mMmimc^l>X\'X. mM 

[0 07 6] ^^^g£i^or>cl:5^C. :B^n^t^h(D^m 
[0 07 7 ] Ja±CD^j!ifeC0J^^.^*5l^r«. 20 

[0 07 8] ^l^r*:^HjCD^ ^CcffeOHSfecOff^SgtCo 
mMtmU(^. ^i'>>'^*lcDT:?5'{I^J'e•^^-X6 3^/^ 

uxmmme 4 ^m^r^Ltjii^^mmmticismi^tix 

[0 07 9] CCOtgaSPStS. ^^>^^\[^t9\'?^t<D 

vm^:^ti^j:'?^mjSL^nx^^. m^i^mm^s^t 
mm. mxtiani \ <D^:r.^^^i^mLi^Lm:x$>^m\(D 

[0080] friax:^?- hSiS 2{t. SSSffiS 1 
^l<Di^^{4SCC*>-S><b#CCfSt^il[?iSP2 lCDtIffi±a5>& 



nmW- 1 1 -5449 6 
22 

tcr^;&^or&2t3fgiitcc$S2^^3(@cD»J>iJ^i^ofSgP8 3 
a-8 3 c^{ix.rfeO. Cti^SSPS 3 a-8 3 cti 

[008 1 ] 3 a- 8 3 cCDS^tJ. ^x.i^$Eg 

gB8;^^^lllCDig$^4gtc^-$>^^CC«&ffiffi8 3 a--8 

3c(D±^gwteAtHni i^s/?^-r. ^2<DiS^(4g 
^* ^ i ^ kt'ptj: <ti>Mh 9\-i^m(Dmm 8 3cf)m 

^fcCirtd:-S®S8 3 a- 8 3 cCD±^ti4£gffi8 1 
ffi*8 3 c^m^xm^^M< tj:^<i:'y^cm^^tiX\.^ 

3<DTSgfifjff^tKtcs^t- ^Ma$2 1 bT&^jf^iS^nri^ 

[0 08 2] ^/cC(D||]6SQ?f^,®r«. }jnf^gP3 2<hi8 

ggi58icr)ra^. mmms 1 i*ff^n-r^j:^cc55^M<D 

CD3t$5CDS3?SCDRS9 a. 9 b. Q c^WlM^WLMMt 

[0083] C 5 Lr/7;<ttJ^SfMa59C?:)[^a5tC(*±gi5 

Eisaswg 2K:J:0S:^[SiCC4o(Dy->Z 1 -'Z4CC 

>Z l-Z 3tC^^:^'X0tj|i&?L9 3a. 93b?J>5^fiS^ 

[0 084] CCD:^'y^etJ&SfagI59&S, :7^>i;=gP8 5 
a^W-^^;B^Si<D3^J^gP«8 5 CCci:0fStt<*3 3(Dn 

nrfco. ^s^j^sms 5cD:7^>i;^aJ8 5 a(*f§it^ 
[0 08 5 ] pfBS:}^gpt^ 8 5 cyp^mc\-xi:}:^ms^mn 

gP9cDtuiB3'3>CDy->Z 1--Z 3^iijl-r^3*cr)i^i 
ffi;?7;^«*&^8 6a-8 6 c7!i5g;t:r6^7'C:feO mmH 

xei$&^8 6 b. 8 6 ctJH^-ii-r) , iMoymwom 

mtmm^Ct}:?.^f^^l2 3 b75>6«^^ti6:^XS!ES 
tJ. F^:^fflCCffi^T^//>^ffi*&?L9 3bJ:0*>^:^ffliKc 
{ig-r'S:^>^ttJtA^L9 3 bO:^;!>5^:^j:< Aj:^J:^tc^^ 
Sn-CC^-5>. S/c3^}$g»^8 5 0f^gfJtC(i:/7>^fit*&SF^ 

gii9 coy- > z 4 ccaii-r - t^r^/j^etj^^s 7 
c:r6nrfco. c<D/^'-i^:^';^tft^&lf8 7(3:^KLr3?: 

^tlXi^^h^ 

[0086] MiEf|iJlSai9 1 Sufai^gCS CDX:^ - 



C13) 

23 

has 2 ^mms 3 a iCDF^tc>ctCfc-r€>fi^tC^tte»*i 
r:>(DSm'm 9 4.9 5 ^filx/cgf^gp 9 0 f)iWLii htiX 

0 . F*3m;;»^«!ia;^*;^fflc^gt^ 9 4 . - 
nrc^e. |j/ccn6m^9 4. 9 5tct^^^gm?L 

94a, 9 5 a^pfSi^^tlXi^^^t^ffC^ !tm:^'^m<D 10 

[0 08 7 ] CC[>SPmgI59 0(DTSgffli]CD. H5fdfil®5B8 
3CD®ffi8 3a. 8 3bC7)rBlv Sa^'ffifll8 3b. 83c 

^fflijiiSP9i. 96. Qiict. mm^sf)m2(om^tiL 

gtc*>-5<h tCCti. 7.tf- hS^S 2 tmm S3 ditCO 
®ffi8 3a. S3b<Dm. ®S8 3b. S3c<ors 

-^UrccOfliMasg 1 . 9 6. 9 Tiffins 3 a-8 3 

$n-5„ ^/cfflillia59 1. 9 6. 97(DjaAfflPll^ 
>!*j2:>t-^{4^(Ctm^PgP9 1 a, 96a. 97a7&5-^^ 

m^^nrfeo. igasp8;:>^m2<DiS5{4gtcfe-s><b^ 

[0 08 8 ] ^•r>/^'lP*gK:^^. ^-^'>/^' l<DflM<£:S 

^^^cc, ^i'>>'^^lc7)rtMfficc^Q-pr:5^^^oga5 8 

mai 1 tc>Eti^:;■r6^^^g^c•^Jcy^(z:)$c:f^go□8 8 a;:?5 
mf&^rixi.>^. 

[0 08 9] C^UX^-\^>^^l<D^iat. Mm^3 2 

<DTyom(^m^am2 i isass ^ntts 5. tf 
[0090] c (Oct 5 /^^ft^^-c«. 5tria 1 0 

(a) ^CTn-Tct^CC. igggps 1 CDiSSd^JcSS 

8 a. mm^9 1.96. 9 7CDP§ngP9 1 a. 9 6 
a. 97 ai-ffLXmAh. a£Sgn8 05^^38 1 a±(C 

Sni^^s 2 iecct otas$i]©$nru-So so 
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[009 1] :^Xi.^xm 10(b) cc^t-<=fc -5 tc. mxm 

8^m2<Dm$&Mi^xm^iitl Omm/#~l 0 0m 
g(59 1. 9 6. 9 7 tm^M8(DmmS3 a'^ct/)m 

[0 0 9 2] ^Lxm2(Dm^W:mx. »^x^^w^si^l 

^2 5i»n?»gP3 2tCC<i:0MSSamfc^ 1 0 OO'C 

ggP8CD>^:^- haS8 2<bffiag58 3 iCCj:f3. (iJllgB 
9 1. 9 6, 9 7CDiaPgB9 1 a. 96a, 9 7 a^S 

[0 09 3] ccr'^-t'>>'nrtr'ti, ^mio7.\t. ^ 

xet$&gfma59CDSv^->Z l-'Z3;!i^^:^7;^et*&?L9 

3 b^/M.T^xyAwaDi^rS]ttret*&^ti^o ^ur 
9Fm^9 4 ccf^75^-:>r '^xy>w/g^gi5co±:??{ljw:^nr 

tT^. gtm^9 4^/^Lrgf^W4 6^C.J;0'^'xy^WcD 

±:^fflW^^st^?n€»o ^/ciiia;^'x(D-sii»Mgp9 
P3Pa59 1 a^/rurgfm^9 4ccitnt:iAj^. nm^ 

[0094] -:^r^^•-i^;^/:^tJ. ;^7;^#tiii§gFm5P9<3[>v/ 
-lyZAf)^hii:^m^^l9 3h^i\l.X^ :^J^Wa:>mm 

mcm~^x^i^-^ti^t^(^. jg:f^«8 so^i-fficcfe 
«j&$ti^>o t\^xo:x.;^'^mimmm^'^tifc^'^-V' 
km^^ 9 4 L -cgfM^ 4 7 &c J: 0 gf^ ^ n ^ 
<bit{c. fiij|ggi59 1 <b;:^:^- VW^S2to:>f^cymm^m 

-^xm.tlX^U^ . mnU9\Si. 96a^/hLrgt^^ 

9 4^gFm^9 skiffinriA^. nm^ti^. ttc^m 

[0 09 5] CCDcfc^tC^-i'^^N'lrt-CtJ. 
BUiBPMSl59 1. 9 6. 9 6iffi®SP8 3icDmJ^j:0iC 

J: 0 n/c ^ tr y >x ^/r L r ^ x/n w<0MI^Sl5± 
m^Hcj^-z;^tf7.(Dmmmi^^BmLxi^^(Dx. mm 

;t;Xti^t*y >X^iliQLTT:6'(Ii]U:8£ncc< Ci. CCD 
tc^mm:^*:^i)m^9 lQcBJS.^titc^^^mLn9 l a 
=^frLX:E^^^i)^fbmmL(>c< <rj:^Xi.^^o 

[009 6 ]^ fcmmmmtcmmB^Q f)m 2 oiij^ciM 
x;&iligbrT*rf|ijtcisncc<c>(Dr. i£S'S'2^$£S 
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[0 09 7} ccDJr^tc^HSSOJB.^.tc^dUi'C&i. miJ^ 
SBSCCiggg? 8 LX iJ>^ fifc*&Sf asp 9 t igggP 8 

mtui><ox. 0 :t,j^wf}^h(D^mf)^myi\^(ci$^>xm 
—tuK^. mm^—^<D^^^^Mm^'i=f'?cti)^x^ 

x^^xi>^^>j^i(Dm^m^±^ti^,. 

(Dj:^Cc|#^L.-C^>J:l>o BP^0 1 1 (a) tcin*r J: ^ 
tC. mt^:^':^e^9fMa59tCS:^fSlCC6oCr)y->Z 

1-6 {ij7.Mm.mm) ^mmoxmi^. mx^/-yz 

20 

[0 09 9] C(DJ:'Dfj::^^^mi^nm^9X\t. R^t^ 
X«*&?Ii|ci0rtStfe5-t±. ^0<Dy->Z 2. Z4. 

[0100] ^fcm 11(b) cc7j^-rj:^cc. c<dv- 
>(omo^x^m^^c^(fC^K> . ij^mi^mm^ox 
mmr^^/'-y (Z2. Z4. zb) ttfxsmmmt 30 

Lr^tBT-2>y-> (Z 1. Z3. Z5) i^A^K 
itcj:0. ij:^(DWtn^m^xm^W^^J:0(fCOXh 

[0101] iy±<D||]^<DJB,^CC:b%>t:ti. :^'::<«*&gf 

>^^' 1 cD±a5fflKc^t:tr . m l cDS^figcc^tJt^rtS^ 

sb8^':7x>^nw^<sj#^-!±t?:>^6. isaaJ8?:^2(DH 

[0 102] jy±tCfc^l^T. ^:^Hjrt^. gt^CDcfc^CC 

!imtj:^mm^ {i7y^mmmw twmsi^t^<i:^4^ 

e^^-r^t. 1 0 0^3:»r®75^SS6ftJBtt(D:5^^i'> 

0 0 ijgAWP 1 0 1 ^^Lxmm^^ti^^^mcoB^ 

mi 0 2f)^mihtlXi.^^. C (D^tSMl 0 2 <O^U.{t 50 
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.^?x>'^w^^•t'>>'^'l 0 orttctSA-r-s/cfibcD^tsr- 
ixi 03?!»^^t:r^nr:te«9. CCDSaS^l 0 2<bJBAUl 

□ 10 1 iCDratC(i2ocr)->-t^ i> 1 0 4. 1 0 5?!^^^ 
[ 0 1 0 3 ] ^ -f >>'^' 1 0 0 OD±gPfiiICD^P^ fC(t»PlSigi5 

1 1 o;55g:c:fe>nr4cso. c<DTyom<D^m(^\tsimij 

1 1 ;;i^s:t:f 6*iTC^r. ^i'>>'^' i 0 Op^SU 
<D±m^^^!imi:f:^^m^~r^<i:^(fCt^-oX\.>^. ^ 
/c^^'>>'^'l 0 0(iT7?ffliJ?!?^6gfm^*i-5cl:^(C/j:or 

[ 0 1 0 4 ] ^ i^c^ 1- 0 0 \H«.iit. ±^m(c. tj 

1 2 1 ;03^S:5n/c;^'x5i;t5[S l 2 0;(^5S:C:f 6 
n-Cfc!?. CCD:^;^jKt5^1 2 0(D^^gptCti«?d^tf3 
:^CD<Sffi \2 2t^. SSAWn 1 0 1 t ^jrC^fitS* 

gPf|ijCCti:^':;^ig»r^l 2 3;)5^C:f6tl. CO:^'xS»r® 

1 2 3(7)/aMa5t3:SflL'Tt^t^^ieK:. tgAtHn 1 0 1 

>>'^' 1 0 OF^tCti^P^^te^jrtSSSPl 3 0 7!>^^t:f 6nr 

fco . ccDig^sp 1 3 ommmc{Wi^<Dijxmm i 

2 0(Dmm 1 2 2 <L®^T6«ei 3 l:0^fl5^$nri> 

0. ^tg^ 10 2. l^'^v^mi O^mcWtlihtxtcU 
[0105] CCDJ:^)^*tfi£CD:E^^i'>>'n OOr 

JSAtiiPi 0 mia-cissgpi 3 occ^xyNw^^s 

COfaiSSaJl 3 0^±^^ifT:^'XffitJtS 
1 2 0C7)«® 1 2 2 <t£gggPl 3 0(0®ffi 1 3 1 t^m 

^^^td^rnxmrnmrnff^tx^o c(o^^^x<Dim 
^1 0 6^jiiaL.r^i£^i 0 2 $'ci?stJiLT*>. cn 

Wt3:;t/;^fi£tS(^ 1 2 0 <hiS^ 1 3 0 tl^cm^tifcf\\^ 

t^x^^. j«±^:fec ^r:E35^ v^'^' 1 0 0 ic-xu)^<om 
1 RD^^ 7.^8 ic^-r*]K<D?f^.^^ i.mm'^mx;^ 

[0 1 0 6 ] ^/c^fgajr^j. ^t-v/nrtwisrt^ten 

/c55?Sg 2 <?>±ffi i ISI^dias 2 1 (DAM <b 1 3 CC 
^^cfc^tc^^L-rijiC^^ ^13 (a) 
m^B?9x.tf 1 X 1 O-^To r r m&m£nm^(fCLx 

mmm^n'?m^icmLMmx$>Ki. c(omx{t:B^ 

ffibrjB«54artiS, C<DJ:^fj:mfS.Xict^^o:>^ 
^^:K^<r^Cti>^X^^^ ^6K:^13 (a)«. 
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1 X 1 O-'To r rg^tolI#H 

[0 107] 5 ^(c:^SHa«:*jtir», '^xj\W(d^* 

140». ■^x-'^W^:g'1'>>'^•l(D^1■*>6^^'>>'^'lF«9 10 

-Ar*«3, CCD^iST- A I 4 OCDiSCCtJ-^X^NW 
?:laie3-»*-5«^l£^m 1 4 1 *5grt-t6ti-Ct^r. C 

fjiis^mr - A 1 4 0 tmwM^^m 1 4 1 «|^2 4 

[ 0 1 0 8 ] -e or t?5^{JE 14(b) iCm-fJ: ^ Kl, 
#tSr-Al 4 0K:J;'3'i'x-'NW©¥^«i^-('>'''?lrt 
«ciaA3n/d^> SS[iIS#S 1 4 1 (cj; f) ■i>x/>W*5 20 

ISOgliieSn. COf^'i'x-'NWA^^^-f 1 I^cDbIt 
^{iig (iS^2 4{C>iPfl6)-r-5{4g) *-ct9A3nr3^ 
|a2 4a±4CiSg$nS. CC-C'!7X>'>W3»liaS3 0 c 
m6(0;'i;PS«c;a:^t. r>x-'\W©taAjSS«^nfl¥ 

< !tci^©-c5t{cAofc7?*5fi< Jjni^3nT?afi*ii*< 

^^ALfcBfcc. t7x/^w?r 1 8 oaafE^-t+rBirf^* 
ai^ti, — :^SI^^osc^{i9'■l'>''^•lF^■c^)^l^^t^•s«> 30 

[0 I 0 9] tjiisCODm-Cit, 't;x/>w©ii>;5:< t fc— 
gp*l?•1'>>^•rtCc^AS^^./c^^. fTS©fiig*-ca-r-5 

iCi. $}fi:Sl«CiK-rilliS©?^SirSiB^O/i:di. 

0-09 (c^-riiss©ff$«itcaffl bxh.t:<.K 

[0 110] Sfc■?x/^w©^gAcc*^^,it:«, 01 stc 

5 o-ca^ciKio. -^x^NW^rfln^gea 2*^6^15 40 
L^c*5e>^-rs4>©-c*-5„ mmmmii sotsm 

^3:•i>x/^W^:«f*■r5^tgT- A 1 4 0©MM*S^»r 
ffl3?4^K:?g^§n.5ift«:« 5^1'>>'^•l ©JgAtBD i 

I ti(i\^-r^mmicBfS.^titcmmmmt 1 5 0^1©^ 
Amni 5 1 A^eteAtasti. ^A-^^^^im^^wiT- 
A 1 4 0 ^^t^c3ljaBJtg^c«}^$nrli5. 

[Oil 1 ] -e-ur-f x/NW^:ffiA-r5^tc«. jtfH 
15 (a) tc^-rjc^K:. ^gssm 1 5 0 ?rffiAmn 

I I jaei*-ciiA^#-c. c©&sr-f#ia^-i*-c*5». 

^Xt^-ca 15(b) {CttT J: -5 (C. ^igffim* 150© 50 
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^tl{C•^X/^W*fig}^L/cS*gT - A 1 4 0 *3tA^^ 
•2>. C©f^ai 5(c) tC^KTi^CC. ?^.S*RgB«l 5 
0■C•5x/^;&ttI«^gS3 2RO'fipg2 S^^S^Ofctt 

mvimmmi vmmLMk, mi 5 ( d) (CTn-r ^ 

CC> ^jfiffiigPMl 5 O^rSaAffiPl 5 l*>63ltH31*S 
<tit{c. ■i;x/NW*t£gSIJ2 4{ctSS-rs, 

[0 112] C©PI|K:tJL>TW, ■^XMWlil^^lvt 

1 5 0 tc J: 0 s*3n> mmsn 3 2 n*^ esis ? MctKm 
-ctaAa*i-5©-c, i£g^^*-cMA3n-5$-c(cjnf^ 

SnSfIS:*i'hS < ^cS, c©;^ci*5fe{cA-:>/cgp^>it^ 
«:A^/c3|5^©jaSM*5-?-tiSA#< ^^Jfel^O-C. i 

mMW^^l 5 0«•5xy^W*ffi}^•r■S^iST-Al 4 

0 ©^i>^c < <!; i>mm^m<Dm^m'> <t ^ ic*ifi£-rn«j; 

m 9 ccii^-r siife©jgj!gK:iiffl l r i t 
[0 113] 3e>cc*^?g-c«, ^aB#©■^>xy^W© 

as§ij®i», '^'x>'^w^A©^^, ■^7x/^w*^!!;ffise[^ 

mtLX 04 (a) ©R^) . ai@S2 5»'i7X-'>W 

«s^6 0 o-ciggtcsflfai-r-si^fcL, sssiass-e 
[0 114] ^lrc'i»x/^w©^8AB^cc5^. j]ni^gB3 2* 

^ffii&6 0 0-Clig*-C?<iftI^L. ;*l^-C-ftl^a53 2 

^ >ttSI{c L r iafflSS S -e^S^ -S J: ^ (c L r J: 
l^. C©BSSiaS2 5«i^iP#g2 7*{ix.i5:C>«fiK<t 
L.r4>J;i,>„ 3 6K:$/-cai)gs2 5K:«Jrai^^|S2 6* 
t9:t:fr. ?^*^^2 7 (CJ; '9S(C'i7x/NW©aSSS€r 
5 0 0*CJitTK:SiJ'(ait-.St«fiSi urt it^. c©J;-5{c 

iaiaii2 5^5 00-7 0 o'ctcm'&f^cttcj:K>, 

SiBfl2 5«ffiAB#©^l^.©tS:S«**fcL. mMMf^iC 

^*■?x/^w©«a©^9:f!l^r*fcrc<^:^^ci^c^. i^ifcja 
[0 1 15] s f:>ic:^^m(omma6i,^rit, msE^En 

n«J:<, m«5^t(51-©1?t?4<tbrK{b-5^-fmJ: 

[0116] 

[^8^©^^] *^Bfl©J^.!!!!iaSg«CJ:n«, ^m^'h 
[S®©®m^clftW] 
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[016] '^^<o^m^<oimmmmifn-rmmm-c^ 

[017] fie*©t5C^SCOC V D^g?:S^-r»rffi0-CA 

a. 

[018] 6e*(DCVD^s^ffli»r?^jKia^tf ofc^ 



[06] M^aa^g^c*5^:fS■i;xy^©)^fe^<^)^±:^4:if^BJ 10 ^c^)•:;i-'^©S5c^<^)^±7^*g^?B-r€>fc^*<DWffi0•c* 
•■rS/cS!)©KM0^feS. •2.. 

[07] :^^momMm^s<Dfk<Dmm<Dmm^^^rm m^oymm) 
[08] mMm^monm'?:mm-r^tcisb<DJMmv$> 1 1 

2 

imQ] :!^^m<r>mMmms<D:^fjicm(ommo>Bm^ 2 4, a. 8 

7n-r»f®0-C*-S. 2 5 

[010] mmmmm<Df%m'km.m-r^fcit>(Dz.mm'c 3 2 

4 1 
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